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Traumatic pseudoaneurysm of the abdominal
aorta is an uncommon entity, but when it occurs in
a patient that has had multiple previous abdominal
entries, it becomes a real challenge for the surgeon.
Expandable endoluminal prosthesis represent a new
option for successful repair of this rare traumatic
arterial injury. In this particular case, the endopros-
thesis was manufactured in accordance with the
patient’s measurements, and by using the femoral
approach, we avoided entering an abdomen that had
undergone 6 previous surgeries.
CASE REPORT
A 22-year-old enlisted man received a gunshot wound
to the abdomen in August 1996. He was admitted to
another hospital and received a diagnosis of perforation of
the abdominal aorta below the level of the mesenteric
artery and perforation of distal duodenum and transverse
colon. Treatment consisted of primary closure of the aor-
tic laceration, partial transverse colectomy, and small
bowel resection at the duodenum level.
In the 2 months after the initial treatment, he under-
went 3 surgical procedures, with additional intestinal resec-
tion at each intervention. Short bowel syndrome developed
as sequelae, and 6 months after the original injury, the
patient underwent a Y-Roux and a right hemicolectomy to
correct the problems.
Nine months after the gunshot wound, the patient had
2 episodes of upper gastrointestinal bleeding during a 3-
day period, and a diagnosis of chronic erosive gastritis was
made by means of fiberoptic gastroscopy. Five days later,
the patient had a massive intra-abdominal hemorrhage with
severe hypotension. Once the abdomen was opened, an
aortoduodenal fistula was found. Because of the urgency of
the situation, the aortic hole was treated with peritoneal
patch angioplasty, and the duodenum was treated with lat-
eral closure. The patient’s evolution was torpid, with sever-
al abdominal fistulae, leucocytosis, and malnutrition. 
Thirty days later, the patient was referred to our insti-
tution, where an abdominal aortic pseudoaneurysm above
the aortic bifurcation was demonstrated by means of
angiography (Fig. 1). Because conventional surgical pro-
cedures by the anterior, retroperitoneal, or extra-anatom-
ic approaches were not possible without exposing the
patient to a prosthetic infection, especially considering the
location of the enterocutaneous fistulas, it was decided to
insert a bifurcated endoprosthesis into the terminal aorta.
After measurements of the appropriate diameter and
length were taken with CT, a bifurcated polyester tube
was constructed, 12 mm by 6 mm in diameter and 50 mm
long (Fig. 2). A stent 3.6 mm in diameter and 1.5 mm
long was attached to the proximal end of the prosthesis,
and a stent 3.6 mm in diameter and 30 mm long was
attached to the left iliac branch. The right branch of the
prosthesis was left unstented to facilitate introduction
through the left femoral artery.
An angioplasty balloon (12 mm in diameter, 60 mm
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long) was then placed in the lumen of the stents. The
device was placed in a Teflon introducer (18 French cal-
iber) with hemostatic valve and lateral injection port. At
the time of operation, both femoral arteries were dissect-
ed, and a 7 French introducer was placed into the right
humeral artery. The system carrying the prosthesis was
placed through the left groin into the aorta. As the pros-
thetic right branch unfolded, it was maneuvered into the
right iliac artery with the help of 2 stainless steel stylets
placed in both sides of the endoprosthesis right branch,
through an introducer on the right femoral. To avoid rota-
tion of the endoprosthesis, 3 gold markings were placed:
1 at the bifurcation of the endoprosthesis and the other 2
at the proximal end, marking the left and right sides.
The balloon was then inflated, expanding the aortic
and left iliac stents. The right branch of the endoprosthe-
sis was threaded with a guide wire inserted into the right
humeral artery and advanced into the right femoral, where
a new 10F introducer, 40 cm long, had been placed.
The introducer was then guided over the wire to pene-
trate the right branch of the device, sliding a balloon-
mounted iliac stent (3.60 mm by 30 mm) to fixate that
branch of the prosthesis.
At the end of the procedure, complete obliteration of
the origin of the pseudoaneurysm and disappearance of
the pseudoaneurysm image were shown by means of the
angiogram (Figs. 1 and 2). Both femoral arteries were
repaired with a venous patch and 5-0 Prolene. The patient
had an uneventful postoperative course. Six months after
surgery, patency of the prosthesis was demonstrated by
means of aortogram.
DISCUSSION
Traumatic abdominal pseudoaneurysm caused
by gunshot to the abdomen is a rare occurrence dur-
ing peace time, and a complication that is not imme-
diately repaired in war time.1 The first report of a
pseudoaneurysm was published in 1920.2 Chase et
al3 reviewed 24 cases of pseudoaneurysm of the
abdominal aorta. Of 22 cases collected from the lit-
erature, 79% resulted from penetrating injuries. Sixty
percent were located above the renal arteries (87%
resulting from penetrating injuries), whereas two
thirds of pseudoaneurysms arising below the renal
arteries were associated with nonpenetrating
injuries. Causes of abdominal pseudoaneurysm are
diverse; it was even reported as a result of child
abuse in a 3-year-old boy.4
Seventy-three percent of patients in the 22 cases
collected3 were operated on at the time of initial pre-
sentation, but the aortic lesion was not found in 10
of these cases; 1 retroperitoneal hematoma was dis-
covered and explored; and in 6 other cases retroperi-
toneal hematomas were found, but not touched.5–13
Accordingly, it is very important to examine the
abdominal cavity, as well as any retroperitoneal
hematoma or projectile fragment found in the prox-
imity of vascular structures.13
Although abdominal pseudoaneurysms may
develop in patients of any age, they occur more fre-
quently in young patients, and it may take up to 32
years to establish the diagnosis.3 Patient ages range
from 3 to 58 years.3,4 Clinical presentation may
include different forms, from purely asymptomatic11
to sepsis.15 In the cases of Chase et al,3 62% of
patients complained of abdominal pain; during phys-
ical examinations, palpable masses were found in
62% of patients and bruits were found in 27% of
patients. Upper gastrointestinal bleeding occurred in
2 patients.5,14 Our patient had an exsanguinating
intra-abdominal hemorrhage accompanied by an
aortoduodenal fistula.
The remaining cases reported in the literature
were found to have occlusive characteristics, such as
renovascular hypertension,5,7,12 malignant arterial
hypertension,16 compression of the vena cava,12
thromboembolic episodes,8 obstructive jaundice,3
and acute thrombosis of both common iliac arteries
5 years after a car accident that caused a lumbar
spinal lesion.17 In another case, compression caused
vertebral erosion with severe back pain.18 Arterial
compression may also produce reduction of femoral
pulses with paresthesia, decreased sensitivity, or
motor claudication.19
In most cases, it is difficult to establish the defini-
tive diagnosis. In the 22 cases collected by Chase et
al,3 the diagnosis was established at postmortem
examination in 6 patients who died of rupture of the
pseudoaneurysm and hypovolemic shock. Abdominal
ultrasonography, CT, and angiography are the most
Fig. 1. Detail of the preoperative angiogram of the abdominal
pseudoaneurysm (left) and of the postoperative angiogram
(right). The projectile can be seen in both pictures.
useful diagnostic methods. However, ureteropyelog-
raphy and upper gastrointestinal x-ray films may be
helpful diagnostic aids in identifying compression.
Not all these procedures are performed at the initial
assessment of the injured patient, and different
reports favor one over the other. According to
Chaikof et al,20 abdominal aortography can be used as
a means of detecting lesions that are unnoticed by
other studies, such as those that occurred in our
patient; however, in some patients, lesions might not
be detected by means of aortogram. There are also
reports on the usefulness of plain abdominal films in
these cases13 and of a case diagnosed by means of
Doppler echocardiography20 when a bidirectional
continuous flow at the aneurysms was registered. In
our case, an aortic pathology was not demonstrated
on the CT scan, but the antecedent of the peritoneum
patch aortoplasty was sufficient to warrant the angio-
graphic study.
Rapid repair of the lesion is required because of
the high mortality rate associated with spontaneous
rupture. Results of the surgical repair vary according
to the site and size of the pseudoaneurysms, number
of defects, and presence of infection. Surgical options
include graft replacement, aortorrhaphy, and aorto-
plasty with the use of a patch. Most cases of abdomi-
nal pseudoaneurysm originating above the renal arter-
ies are treated by patch repair or aortorrhaphy, and
those below the renal arteries are treated by prosthet-
ic replacement. Pararenal pseudoaneurysms are treat-
ed by means of 1 of these 3 surgical techniques.3
In the case of our patient, standard options for
repair included direct aortic approach with anterior
or retroperitoneal prosthesis insertion and extra-
anatomic bypass graft interposition.22–24 However,
none of these procedures was feasible because the
gunshot wound involved different abdominal
organs, and 7 previous surgeries, multiple ostomies,
and abdominal incisions had been performed, result-
ing in a “hostile abdomen,” “hostile retroperi-
toneum,” and “hostile passage” for an extra-
anatomic bypass. The patient’s malnutrition, gener-
ally poor state of health, and leucocytosis were also
important deterrents against major surgery.
Since the first report of aortic repair with an
endoprosthesis by Parodi et al,25 a new era in the
management of traumatic arterial injury was initiat-
ed. Marty-Ané et al26 described the use of an auto-
expandable Stent graft for treating a post-traumatic
aortic dissection. Lindblad et al27 carried out an
exclusion of a juxtarenal anastomotic pseudoa-
neurysm, and White et al28 reported an endoluminal
exclusion of an anastomotic pseudoaneurysm after
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Fig. 2. Detail of the pseudoaneurysm and of the endo-
prosthesis. A, Guide wire from the right humeral artery to
the right femoral artery. B, Stylets placed in both sides of
the endoprosthesis right branch. C, Gold markings placed
at the bifurcation and at the proximal end, marking left
and right sides of the endoprosthesis.
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an aortobifemoral bypass of 17 years evolution.
Finally, Jaurensen et al29 reported 31 cases treated
with Stentor device, among which there were 2 cases
of anastomotic aneurysms.
An inflammatory response to the endovascular
treatment is known,30 although the long-term evo-
lution of the endoprosthesis is still unknown.
Nevertheless, any future complication of the intralu-
minal device will be better resolved, with a patient
better prepared and at a lower risk of infection.
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